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requires that the Strategic Materials Protection Board (SMPB) "perform an assessment of the extent to which domestic producers of strategic materials are investing and planning to invest on a sustained basis in the processes, infrastructure, workforce training, and facilities required for the continued domestic production of such materials to meet national defense requirements."
The SMPB membership includes representatives of the following offices: the 
B. FINDINGS IN BRIEF
IDA found that U.S. strategic materials producers are investing for continued domestic production. The titanium sector is investing aggressively for dramatic expansion in anticipation of a growing share of global commercial aerospace material markets. The specialty steel sector is starting to invest more capital for more modest growth to serve expanding markets worldwide. Several of the companies that we examined are planning future investments as well. Our analysis was made prior to the worsening global financial crisis in September 2008. The forecasts of global recession that emerged from the crisis could negatively affect further capital investments by the sector.
C. BACKGROUND
For this assessment, the sponsor of the study has defined a strategic material as the specialty metals included in Section 2533b of Title 10, United States Code, Protection of Strategic Materials Critical to National Security.
Section 2533b provides the following definition for "specialty metal": 1
(1) Steel-(A) with a maximum alloy content exceeding one or more of the following limits: manganese, 1.65 percent; silicon, 0.60 percent; or copper, 0.60 percent; or (B) containing more than 0.25 percent of any of the following elements: aluminum, chromium, cobalt, columbium, molybdenum, nickel, titanium, tungsten, or vanadium.
(2) Metal alloys consisting of nickel, iron-nickel and cobalt base alloys containing a total of other alloying metals (except iron) in excess of 10 percent.
(3) Titanium and titanium alloys.
(4) Zirconium and zirconium base alloys.
The sponsor of the study has also designated high-purity beryllium as a strategic material because of its importance to the United States and its allies for defense and critical civilian applications.
Section 2533b offers protection to U.S. producers by requiring that strategic materials purchased by the Department of Defense be melted or produced in the United
States [emphasis added]:
(a) Requirement-Except as provided in subsections (b) through (m), the acquisition by the Department of Defense of the following items is prohibited:
(1) The following types of end items, or components thereof, containing a specialty metal not melted or produced in the United States: aircraft, missile and space systems, ships, tank and automotive items, weapon systems, or ammunition; or (2) A specialty metal that is not melted or produced in the United States and that is to be purchased directly by the Department of Defense or a prime contractor of the Department."
D. STRUCTURE OF THE REPORT
This report discusses IDA's assessment of domestic investment in sustained production of strategic materials. The next chapter describes data and methods used, including identification of the domestic producers of strategic materials, development of a data request to the companies, and evaluation criteria. Chapter III presents analyses of company investment using public data, and Chapter IV provides a non-proprietary summary of the survey results.
II. DATA AND METHODS

A. IDENTIFICATION OF COMPANIES
We used a number of resources to identify domestic producers of strategic materials. We consulted the Defense Contract Management Agency and the Specialty Steel Industry of North America, performed a literature search, and also consulted a major customer for strategic metals, the Boeing Corporation. Figure 1 shows the metals production process flow. We chose companies associated with the processes that are the principal areas of concern, shaded in pink in Figure 1 .
These processes involve products protected by Section 2533b. In addition to the processes shown in the pink shaded areas, the titanium companies in our sample are Only two of the eighteen companies in our sample (see Table 1 In addition to listing the firms in the study, Table 1 identifies those we visited and indicates whether they submitted data to us. 
B. DATA COLLECTION
Our study used publicly available data concerning the firms being studied, and also collected data from the firms themselves. We surveyed these companies with a questionnaire (see Appendix A) designed to cover the areas designated in the legislation and help determine the extent to which domestic companies are investing in strategic materials. The background information we requested from each company included which of the company's products are protected by Section 2533b, financial variables (annual revenue, operating profit, training expense, research and development expense, capital spending, assets, depreciation and amortization) broken out by product or business segment, by plant or location, and by defense versus non-defense. The questionnaire also explored the nature of investment decisions, both what to invest in and how much to invest, were explored. Information on company training budgets and any sponsorship of higher education in U.S. universities was sought. Table 1 shows that all but three firms responded to inquiries for data and visits.
Most firms responded to the questionnaire, but not all provided all the requested breakdowns. As we expected, data formats varied widely.
C. EVALUATION CRITERIA
Our major objective is to determine the degree to which firms in the special metals sector are investing in new product and facilities. We focused on capital expense (CAPEX). This expense category is tracked and reported by most public companies in their quarterly and annual financial statements to the Securities and Exchange
Commission (SEC).
To evaluate the degree of investment, we divided CAPEX by annual depreciation and amortization (D&A). When this ratio is greater than unity (or 100 percent), the firm or business segment is growing its physical plant; that is, it is investing more than its annual depreciation write-offs. If the ratio is close to unity, the firm is maintaining its physical assets; if the ratio is less than unity, the firm is writing off assets without replacing or refurbishing them. This broad indicator is used in the metals industry, as shown by conference calls with investors and consultation with a metals industry financial analyst.
We included research and development (R&D) expense, even though it is not mentioned in the legislation, to capture investments in new products, alloys, or processes that are accrued in annual expenses. Most firms do not explicitly accumulate R&D intangible assets on their balance sheets. Consequently, we measured R&D as a percentage of revenue.
To assess the special metals industry's investment efforts, we benchmarked CAPEX/D&A against peers. Peers include other companies not protected by Section 2533b, such as foreign special metals, aluminum, or U.S. carbon steel producers. We also compared the protected firms to sector averages.
From the individual companies, we requested detailed revenue, capital expenditures, R&D expense, and assets data sliced by customer and business segment.
We were interested in the percentage of defense or dual business done by the company.
Since specialty metals producers are in the lower tiers of the defense industrial base, they often do not sell directly to defense prime contractors, and they may not know how much of their shipments are destined for weapon systems. The survey also requested detailed project-level information that describes the basis for the investment. We asked firms to categorize investment drivers for capacity, maintaining aging equipment, new product or alloys, process improvement, and so on. Appendix A contains the questions provided to the companies.
III. RESULTS
A. FINDINGS FROM INDUSTRY-PROVIDED DATA
Since most of the companies requested that their information be treated as company proprietary, we provide here only a general summary of the survey responses.
Both the data we gathered and the impressions we gained from our visits indicate that special metals companies are investing for continued domestic production. The survey responses indicate that U.S. producers of strategic materials are generally making capital expenditures in amounts greater than 100 percent of depreciation and amortization in 2007.
The titanium sector is aggressively investing for a major jump in aerospace demand, as titanium and composites take an increasing share of the commercial aerospace materials market. For example, in the near future, new lighter and more fuel-efficient wide-body commercial aircraft will use dramatically more titanium and composite materials in their structures. The specialty steel sector is more conservatively investing for more modest growth. Demand for special steels is coming from expanding markets where these materials already dominate (e.g., applications where high strength in high temperatures or corrosive environments are important, such as aircraft landing gear, rotating turbine components, and industrial applications). The industry appears to be focusing on those high-performance markets rather than trying to penetrate automotive or other consumer applications where it is harder to achieve a payoff for high performance. The companies generally determine their investment plans by analyzing the potential returns of candidate investments rather than by benchmarking their investments against their peers.
Commercial demand, rather than defense demand, appears to dominate investment plans. We asked the companies to characterize their revenue as defense, non-defense, and/or dual. The companies that provided estimates put defense at 5-20 percent of their overall business, although their status as lower-tier defense suppliers made this estimate difficult for them to determine.
Training budgets are driven by safety requirements, government requirements, and employee needs. Most companies sponsor graduate R&D studies with universities, although we do not know how large the efforts are.
B. FINANCIAL ANALYSIS OF COMPANY INVESTMENT USING PUBLIC
DATA
To provide a non-proprietary analysis, we evaluated the financial data of the public companies in the group. Table 2 Table 2 shows ArcelorMittal's stainless segment financials only.) Allegheny Technologies and Carpenter produce nickel and, in some cases, cobalt alloys. Allegheny Technologies also produces zirconium metal products. The remaining companies are listed for the purposes of comparison with the U.S. strategic materials producers. AK Steel, U.S. Steel, Nucor, and POSCO are major steel companies whose main businesses are carbon steels, which are not protected by Section 2533b. Outokumpu Stainless presumably is protected by the statute in the United States; however, most of its sales, production, and investment are not in North America. Although Alcoa's Howmet acquisition provided data on strategic materials to our sample, Alcoa is included as a reference because its revenue comes mainly from aluminum products.
Precision Castparts, a major aerospace/defense metal components supplier, is also listed as a reference company, even though one of its divisions, Special Metals, is a strategic material supplier. Boeing, Intel, and Caterpillar are included as representatives of firms outside the metals industry. These companies are all capital-intensive but have shorter product life cycles and, consequently, a higher R&D/revenue ratio. Table 2 (page 10) shows that R&D expense, both by itself and as a share of revenue, is lower for the protected firms than for firms in other capital intensive sectors such as aircraft (Boeing) and semiconductors (Intel). This is not surprising, given the different nature of these businesses. More importantly, R&D is also negligible in the reference metal suppliers whose products are not affected by Section 2533b. (Alcoa appears to be an outlier among the reference metal suppliers, in that it does relatively more R&D. This is probably because it is a much larger and more complicated business than even the largest specialty metals companies.) One explanation is that the industry and its technologies are fairly mature and may not require substantial R&D spending at a level worth noting in a financial report. The product life cycle of a metal is much longer than it is for industries like semiconductors. Therefore, we did not do further analysis on R&D spending. 
S. Specialty Steel Producers and Other Major Steel Producers
The data collection and the associated analysis were performed prior to the credit crisis that emerged in September 2008. This crisis raised the probability of a global recession, which could have an adverse effect on the investment plans of all metals companies. A global recession could cause the demand for commercial aircraft to decline causing a drop in demand for aerospace titanium and other special metals. For example, Alcoa, although not explicitly in our sample, has stated that they plan on halting all "unessential" capital projects. 2
C. TYPES OF INVESTMENT PROJECTS
Public information, as supplemented by the survey responses, reflects recent or planned investment in new equipment or major upgrades across many companies and stages of production. Capital expenditures occurring or announced in 2006-2008 were examined for the studied specialty metals companies for which information was available.
Of four companies involved in titanium production, three were investing in sponge production, 3 three were investing in melting equipment, and two were investing in equipment for producing basic forms (bar, plate, etc.).
Of ten companies involved in specialty steel production, six were investing in melting equipment, and seven were investing in equipment for producing basic forms.
Only one out of these ten companies had no major new investment. Six of the companies indicated plans for substantial future investments in 2008-2010.
The following is a list of recent, publicly disclosed descriptions of major expansions that are presently in progress or planned:  Allegheny Technologies is investing $100 million to upgrade titanium sponge production at its Albany, Oregon, facility (to be completed in 2008) and $460 million to build a new sponge facility in Rowley, Utah (to be completed in 2009). It is also investing $1.16 billion by 2012 for a new specialty metal hot rolling and finishing facility and for consolidating melting operations.  RTI is investing $300 million in a new titanium sponge facility in Hamilton, Mississippi, and $100 million for other new melting, forging, and rolling facilities, to begin initial production in 2010.  Brush Wellman is investing $23.2 million in a $90.4 million public-private partnership with the Department of Defense to expand its beryllium processing plant, to be completed in 2010.  ThyssenKrupp's Steel and Stainless units are jointly investing $3.7 billion in a new complex in Mount Vernon, Alabama, part of which will produce stainless steels. By quantity, the stainless production will be 1 million metric tons per year versus 4.1 million metric tons per year for carbon steel.  Carpenter Technology is investing $115 million in specialty metals melt equipment, including several different furnaces, to be completed by 2009 at its Reading, Pennsylvania, facility.  Valbruna is in the midst of a $19.25 million project to build a new remelt facility at its Fort Wayne, Indiana, plant. The company expects that the products will be used in components in jet engines and landing gear on airplanes. In addition, five other companies-Carpenter (see above), Universal, Latrobe, Electralloy, and Crucible-have added remelt capacity to serve strong aerospace demand within the past few years. 4 Table 3 shows the types of investment projects being performed by the special metals companies in titanium and in specialty steel. In titanium, industry is stepping up volume to meet demand, and much of the investment in specialty metals is also capacityrelated. We do not see any large allocations of capital toward non-traditional uses. 5 The investments in titanium sponge represent capacity expansion outside the domain of Section 2533b, but the other projects are likely to be of benefit to the future supply of strategic materials or the efficiency of their production, thus benefiting the Department of Defense. 
IV. SUMMARY
We found that the U.S. strategic metals industry is investing in new processing plants and equipment. The quantitative evidence is the high CAPEX/D&A ratio for most of the special metals companies in Table 2 and Figures 2 and 3 . If this metric is greater than unity, the company is investing faster than it is writing off assets-suggesting growth. Furthermore, when benchmarked against other companies that are capitalintensive, the special metals companies are investing at a relatively faster rate.
Investment includes melt capacity, mill and bar operations, and titanium sponge capacity.
Special metals investment is primarily driven by demand for commercial aircraft Approved for public release; distribution unlimited.
IDA assisted the Strategic Materials Protection Board in assessing the extent to which domestic producers of strategic materials are investing to ensure continued domestic production of these materials. IDA identified the domestic producers of strategic materials, developed a data request to the companies, and developed evaluation criteria. The paper presents analyses of company investment using public data and a non-proprietary summary of the survey results. We found that U.S. strategic materials producers are investing for continued domestic production. The titanium sector is investing aggressively in anticipation of a growing share of global commercial aerospace material markets, for dramatic expansion. The specialty steel sector is now starting to invest more capital to serve expanding markets worldwide, for more modest growth. Many companies are planning future investments, though it is expected that this will depend on economic conditions. The Institute for Defense Analyses is a non-profit corporation that administers three federally funded research and development centers to provide objective analyses of national security issues, particularly those requiring scientific and technical expertise, and conduct related research on other national challenges.
